Air travel has become one of the most common means of transportation. The most common question which is generally asked is: How does an airplane gain lift? And the most common answer is via the Bernoulli principle. It turns out that it is wrongly applied in common explanations, and there are certain misconceptions. In an alternative explanation the push of air from below the wing is argued to be the lift generating force via Newton's law. There are problems with this explanation too. In this paper we try to clear these misconceptions, and the correct explanation, using the Lancaster-Prandtl circulation theory, is discussed. We argue that even the Lancaster-Prandtl theory at the zero angle of attack needs further insights. To this end, we put forward a theory which is applicable at zero angle of attack. A new length scale perpendicular to the lower surface of the wing is introduced and it turns out that the ratio of this length scale to the cord length of a wing is roughly 0.4930 ± 0.09498 for typical NACA airfoils that we analyzed.
I. Introduction
The issue of the mechanism of the aerodynamical lift is one of the most vexed one [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] . The reason is the complexity of a real fluid flow over an airfoil which renders inappropriate the direct or oversimplified applicability of the standard arguments related to Bernoulli's theorem and Newton's dynamical laws. In the next section, we consider them one by one.
II. Wrong explanation no. 1: the standard explanation and
The standard explanation of aerodynamic lift is based on an application of the Bernoulli theorem [7] . In this explanation of the aerodynamic lift over an airfoil, it is generally argued that air flow is faster over the wing as compared to that underneath it, and this is due to the peculiar shape of an airfoil. Faster air flow leads to lower pressure over the top of a wing due to Bernoulli's theorem as compared to its lower surface, and thus aerodynamic lift is generated due to pressure difference above and below the wing. In other words it is a suction lift. This is all fine, but the reason given for faster airflow over the top of a wing is not correct.
It is generally argued that air has to travel a longer distance on the upper surface due to * Cell Phone: +919662680605; Landline:
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more curvature of upper surface as compared to lower surface as air parcels which depart at the leading edge has to meet at the trailing edge.
This explanation based on "distance" argument is fundamentally flawed. Air parcels are not "living beings" that they have to meet again! In fact two air parcels which depart at the leading edge never meet again at the trailing edge, as the air parcel which flows over the top of the wing has much more speed than that which flows underneath. The upper one always reaches before the lower one. So, the explanation based on the above "distance argument" is not correct.
III. Wrong explanation no. 2:
Newton's action-reaction
In the literature, an alternative explanation is also found [1, 5] . In this explanation it is argued that it is not the Bernoulli theorem that leads to lesser pressure at the top and generate aerodynamic lift, rather it is the deflection of the air stream in the downward direction due to an angle of attack of the wing. The downward deflected air reacts back on the wing via action-reaction law of Newton and imparts upwards momentum to the wing thus lift. In other words the lift is generated due to the push of the air from below the wing.
This explanation is also problamatic on many accounts:
1. If we use Newton's theory, the calcu- 2. In reality air flow is not like bombarding bullets on the lower surface when the wing is at a finite angle of attack and deflecting bullets impart impulse in the opposite direction. Fluid flow is much more complex.
The upper air stream which flows on the top of the wing is also deflected in the downward direction due the characteristic fluid motion (see Figure 1 ) that is the Coanda effect [11] . To illustrate the Lancaster-Prandtl circulation theory of lift we discuss the following points one by one:
1. The mechanism of starting Vortex generation.
2. The Helmholtz theorem and Vortex -Antivortex pair generation. 
VI. Formulation of the theory
Consider that we have a very long wing of cord length c. Let f (x) be defines the curvature of the upper surface of the wing ( Figure 5 ).
Wing's leading edge is at the origin and its lower flat surface is along x-axis. Suppose that wing is moved through air with velocity V ∞ or a laminar flow is set up over a stationery wing from left with the same velocity. Imagine a height h c along the y-axis ( Figure 5 ). where f (x) is height of the wing due to camber at position x. Then by continuity equation
we have:
where V(x) is the local flow velocity over the wing at position x. From the above equation
Clearly, flow speed is increased as compared to V ∞ and this leads to lower pressure according to the Bernoulli's theorem:
Here ρ is the density of air assuming it to be incompressible and P(x) is the local pressure at point x (P ∞ is the free stream pressure). From the above equation local pressure can be written as
On substituting for V(x) in the above equation and writing the reduction in pressure as
And the lift generated is given by L f = L c 0 dx∆P(x) with lift coefficent C l defined as
We have
This is the other main result of the present contribution.
VII. Results
We apply our theory to some NACA air foils with known experimental data, and find that the h c is more or less a constant number. [12] , ii , iii , iv and theoretically calculated h c were listed in column (4) and (5) respectively. In our study of the 10 airfoils the 
VIII. Conclusion
In this article we have resolved various misconceptions and refuted various wrong explanations in the issue of the mechanism of the aerodynamic lift. Actual reason for higher air speed on the top of the wing due to circulation mechanism is explained in the simple language. To that end, the physical principles of the Lancaster-Prandtl theory are explained.
We also point out that at zero angle of attack the generation of starting vortex and antivortex 8
Clearing certain misconception in the common explanations of the aerodynamic lift pair is questionable. The physical reason for the lack of "seed" formation for vortex -antivortex pair is given. To this end we have developed a theory at zero angle of attack which seems to be in good agreement with the experimental data.
